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ABSTRACT . . , ^ 

Two studies are reported. The first is based on 
Piaget's assertion that the child's representation of his world is 
dependent on the level of cognitive development at which he is 
currently functioning. Forty— eight normals and 48 retardates were 
given a visual ineuiory task. They were asked to recall a configural 
presentation in a number of ways, immediately, one week after, and 6 
months after the initial presentation, Piaget's proposition that 
memory is an integral part of intelligence is given support. Normals 
were found to be superior to retardates on the task, Similar findings 
are reported in a 2nd study which focused on a seriation task: (1) 

significant improvement did not occur in the performances of the 
youngest group, suggesting that the schema of seriation was 
incompletely developed; and (2) overall, the performance of normals 
exceeded that of retardates over time, even though the groups had 
been matched for MA and CA. It is suggested that conditions present 
in the mentally retarded preclude the improvement noted in normals of 
equivalent mental ages, (TL) 
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thTRODUCTlON 

jrasGtut considaratlon centers on the development of operatory thoughts i.e., 
cognitive processes - and its relation to the memory process in normals and ra- 
te r<! n to s . Interest is in the basic capacities and dispositions vjhich the learner 
biio-ss to the experimental situation and which determine the initial retention 
and l-.imediate storage of information subsequently to be rei,slled or retrieved. 



Rather than being a distinct beh.avior, Piaget suggests that memory is a special 
case of intelligence (1968). When an individual is presented with an object 
future representations rely on the level of cognitive developinent that the person 
hts attained (at the time of recall): I.e., if presented with an arrangemc nt oj: 

geomatric shapes, the subject's memory for this arrangement will be enhanced l:-: 
he has "cached the level of operatlon.g which allow him to work with classiftcatory 



pioblcns. 



A result of the Genevan memory research was to show the developmental Jiffersiice 
among three types of memory; recognttive, reconstructive, and evocative. Recog- 
ni tory memory depends on perception alone: i.e,, no understanding, no higner 

levels of lutollect are needed for recall. Evocative memory requires tome form 
of operational devclopnient; i.e., representational thought is necessary for 

1 This investigation was supported, in part, by Research Grant #15’P- j-'121/3"vf2 
~ from the Division of Research and Demonstration Grants, Socia_ 6; Iieh ribi li ta- 

tlon Service, Department of Health, Education, and Welfare, Washington, D. C, , 

20201. 

2 Paper read at meeting of Eastern psychological Association, Yox-k City, 

April 1971. 
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reproduction. Hence, while rocognitory thought is present in young childien .md 
.'-ub-hutnan organisms, evocative memory must wait for higher levels of opernttonnl 
r’e ve lopment * 

tween recognitive and evocative memory is an intermediate typo of memory dcsig- 
rated as reconstructive taemory. This form of memory is employed when the ,,ubj<-ct 
is asked to reconstruct, from a random assortment of objects, a stimulus form or 
.rangement seen earlier. Through recognitory memory the subject will recognize 
the parts of the stimulus object. Since elements must be arranged into the pre- 
v.-a-ur.ly-viewed configuration, thus calling ror classlflcatory skills, evoci.tiv 
moiiiory also enters into the task (Piaget, 1968). 

F;.dmory Research from a Cognitive point of View 

Although there are many studies In the literature delving into the processes of 
mtmory and the effects it may have on learning there arc few which follow PiageL's 
parndlgni. Research carried out by Inhelder and Piaget most clearly repreeentt, 
the Genevan hypotheses. In one study (Piaget, 1968) children, ages 3-7, were 
■hown an ordered array of sticks which varied in size from nine to nr teen, cunti- 
rujters. One week after presentation each subject was asked to draw what he had 
.;een the previous week. Finally, six months later, a second drawing was requested, 

Three interesting findings evolved from the Genevan study. r'irst, one week rep- 
renentations suggested that retention was not necessarily comprised of the per- 
ceived stimulus, but Instead was a replica of what had been assimilated in the 
subject's schematic organization. For example, 3- to 5-year old subjects had 
reached an operational level which allowed them to reproduce sticks of enua. 
length. At more advanced levels and as undevstanding of seriatlon occurre-.i the 
Q'^’jacts were able to represenL the stimulus as an ordered array. 
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A second finding was that all subjocts "claim&d" they remembered the stimulus 



object. However, when given the opportunity to demonstrate the memory by a draw- 
ing, it was noted that there x^»ere marked discrepancies between what subjects 
thought they remerabered and empirical memory evidence: l.e. , rather than remem- 

coring the corrplete configuration, a majority of subjects retained only a part 



cf the configuration* 



-inallyj 747o of the subjects in the study were found to have incT rinsed recall 
1,0*, their drawings of the initial configuration indicated better recollecti 



on 



at -<^ix months than at one week- 



These results Piaget and Iiihelder to con 



elude that mGmory is a coding process, and when improvement occurred it was the 
operational structures that had bGcome modified, a scheme or system more ade- 
quate ly structured than befoire. The six-month drawing was indicative of the 
current operative level, not of the level at which the subject previously opern- 
ted during the initial presentation (Inheldor and Sinclair, 1968), 



The study previously discussed dealt wi^th niGmory tasks 
ies. Children who are entering school are generally 



demanding seriation abiii- 
able to corapletc such tasks. 



■a a second study reported by Inhelder and Sinclair (1968) a stimulus represent- 
ing a higher level of operatory thought involving classificacory ability was em- 
ployed. As illustrated In Figure 1, subjects were presented with a board on 
rhich geometric figures were arranged two by two (side by sida). 

Insert Figure 1 



Based on previous theory it was hypothesised that the only subjects who would be 
able to remember the figure would be those who had reached the level oc opera- 
tions (8 to 12 years) at which combinatory problems could be successfully ?’and^.ed. 
res obtained six months after viewing the configuration were, an Inprovcment 



er|c 















FJ.gure 1 



over scores obtained one week after viewing. Only older subjocts could success- 
fully complete the task: closely reproduce the initial stimulus configu- 

ration. However, the increased scores of younger subjects suggested operatory 
de ve lopment « 



Recent research by /Itmeyer et al. (1968) substantiated results reported by 
Xahelder and Sincloir (1968), Approximately 100 kindergarten children wore 
^’hoxyn the ordered array of seriated sticks. Significant improvement in moniory 
for the array was noted across the six«month period. Recall questlone directing 
the subject's thought to sise, shape, or color of the sticks did not difforen- 
tially facilitate or inhibit recall. Finally, to determine whether children’s 
drawings become ordered as a function of age rather than memory, the authors 
asked for random drawings of sticks from three age groups ^ kindergar ten, first, 
and second graders- If results of these anolyses suggested specific patterns 
of construction then one might assume that there is an inherent ordering in 
pirget's stick task since those subjects had never seen a specific ordering of 
the sticks- There were no differences between the groups relative to ordering 
or patterning; i.e,, no specific patterning of the sticks was produced b^/ any 
group* Thus, it seemed likely that "memory" for the initially presented array 
Rignificantly contributed to the results. Any ordering that was produced relied 
on operational thought. 
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Studies reviewed tend to be supportive of Piaget's assertion that tae caild's 
representation of his world is dependent on the level of cognitive: devel opine 
at w’hich he is currently functioning. There is need to study tl;Oba processes i.n 
a retarded population to determine If the hypotheses obtain.. To this end the 
present investigation attempts to assess the development of memory processes in 
retardates and normals* 

: a 



Me Chodology 

The sample (N=^96) included 48 normals, ages 8""18s WISG or WAIS IQ 90-110, and 
48 retardates, ages 8-lS, WISC or WAIS IQ 50-75. The subjects were randomly se- 
lected (random numbers technique) from regular and special education classrooms 
in the Neshaminy and Pennsbury, Pennsylvania, school districts. Stratification 
in terms of snclo-economic class was accomplished through use of Warner’s Index 
of Social Characteristics, 



Procedure 

The approach employed by Inhelder and Sinclair (1968) was followed in the current 
investigation. Initially, the subjact was presented with a board on which geo- 
metric shapes (circles, rectangles, and diamonds) were pasted in an ordered side- 
by-side arrangement in groups of three (see Figure 1). The subject was asked to 
look at the stimulus configuration and describe what he saw. After giving the 
subject three minutes to view the arrangement, the board was taken away. The 
subject was then asked to draw what he had Just seen. 



The week after the initial presentation of the configuration the subject’s memory 



for it was assessed. First, the subject was asked to describe and then draw what 
he had seen previously. After the drawing was completed, a randomized group of 
geometric shapes was presented for crrmigcmeut with the dire^-tioriQ 



you s.: w beforo”. 



Finally, after six month,q h/id elupsed, each subject was again asked to (1) des- 
cribe . (2) draw, and (3) arrange the shapes he had previously been required to 



reproduce one week after the initial viewing, time limit was placed on the 



d r ' jw I i‘»£T 



ijfi r’ 5 ^ #‘I*o fh 



Prior to data gathering a pilot study was conducted to determine the difficulty of 
Uhe task for retarded subjects of the same age and IQ as those in the present sam- 
ple. The results indicated that methodologically the task was not too difficult 
for the subjects! l.e., they understood the directions and had little difficulty 
in drawing the objects. 



Finally, subjects who had never seen the arrangement were asked to "draw circles, 
diamonds, and rectangles” to determine if a basic ordering of these objects existed. 
Results indicated that no order existed among those samples: l.e.. In general, 

both normal and retarded subjects drew only one circle, one rectangle, and one 
d tamoH'3 « 



Scoring System 



Both memory drawings and arrangements were 
adapted from Inhelder and Sinclair (1968). 
Cha,i aesthetic quality: i.e.^ the extent 

the original figure was of prime interest. 



scored on a zero-to-eight point scale 
Response content was assessed rather 
to which the representation resembled 



in an effort to establish inter-rater reliability correlations were generated from 
dnta scored by two judges. Coefficients ranged from .93 to .99, suggesting a nrgn 
degree of inter-roter reliability. 



Results 

Retention scores for all subjects were included In the data analyses. These scores 
represent the amount of Information retained by the individual immediately, on-' 
week, and six months after the initial viewing of the configuration. Two types of 
retention scores were’ obtained: (1) drawing - S was required to draw the original 

configur.itlon from memory at the three previously mentioned intervals, and (2) re- 

id 
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construction. - 
d om ass or tme n t 



after giving memory drawing at one week the aubjoct was given a ran 
of geometric figuros from which he was to reconstruct the original 



configuration. 



Means and standard deviations were employed as indices of central tendency and 
dispersion. The results of these analyses are set forth in Table 1. Drawings I, 
T.I, and III represent memory dravjlngs - immediate, one week, and six months respoc 
tv.vely. Reconstruction I and II signify memory reconstructlDn at one week and six 

t'lon tii , 



A four -factor (2x3x2xl) 
th-j fourth factor was applied 
group difforoncos existed on 



analysis of variance with ropeatod observaticris on 
in an effort to determine if "within" and "across" 
the memory drawing task. A weighted means solutina 



was obtained to control for unequal ceil means. 



Result-s of this analysis are found 



XU Table 2, 



Perusal of Table 2 indicates that memory drawing scores for normals and retardnte.q 
were significantly differenL; nortnols' performance on the memory drawing t.ask was 
fauperlor to that of retardates'. Post hoc tests using Dunn’s procedure (Kirk, 
1969) yielded significant mean differences at all . three intervals,- xmmGdxate, oa;^ 
week, and six months. Also noted is the fact that a significant age effect was 
present. In general, as age increased scores increased. Finally, a significant 
main effect for time was obtained. Drawings became less representatxve of the 
original configuration over the six-month period. Perusal of Table 1 suggests 
that this loss greatest in the one-week to six-month Interval. Multiple com- 

parisons among the replication factor means support this observation; l.e., one- 
wsek score.? were significantly larger than six-month scores In both normal.M and 




re tfirdn tas • 



TABLE 1 



MEANS AND STANDARD DEVIATIONS FOR NORMALS AND RETARDATES 



Groups 


Drawing I 
X SD 


Drawing 11 
X SD 


1 

Dra^'?ing III 
X SD 


Re cons true tioa I 
X SD 


Reckons traction II 
X SD 


N orr:*r^ 1 s 






















16-20 






















llv.le 


8.00 


.00 


7.43 


.53 


5.71 


2.63 


7.57 


. 53 


5. 57 


2.99 


Fc:.;i»ri le 


7.60 


.55 


7.80 


.45 


5.60 


2.61 


7.80 


.45 


6.80 


1. 10 


12-16 






















Kn le 


7. 20 


1.55 


5.80 


2.04 


3.90 


2.47 


6.50 


1.43 


5. 30 


1.77 


Feninle 


7.60 


. 52 


7.80 


.42 


5.60 


2.41 


7.70 


,48 


7.10 


2.02 


a-i2 




















t 


Hp le 


6.25 


1.83 


4.63 


2,67 


4.00 


2.07 


5.50 


2.00 


4.00 


2.00 


Female 


6.63 


1.69 


5.38 


2.62 


4.25 


2.60 


6.50 


2. 27 


5. 75 


2.87 


He tarda ta s 






















16-20 






















Male 


5.43 


2.64 


3.29 


2,98 


1,29 


.49 


4.57 


2.37 


1.71 


.95 


Female 


4.80 


2.86 


4.00 


2.00 


1.80 


1.30 


4.40 


2.41 


2.20 


1.30 


12-16 






















Ma le 


5.00 


2.62 


3.90 


1.97 


2.10 


1.66 


4.60 


1.84 


2.20 


1,87 


Female 


4.80 


2.49 


4,20 


2,15 


3.10 


1,37 


5.60 


2.01 


3,30 


1.25 


8-12 






















Male 


4.25 


2.12 


4.63 


2.72 


2,38 


1.19 


4.63 


2.56 


2.88 


.99 


F‘;aia le 


2,63 


2.33 


2.88 


1.89 


1.63 


1.06 j 

i 


i 3.50 

i 


1.51 


2.50 


1.07 j 




9 



0 



TABLE 2 



ANALYSIS OF VARIANCE FOR NORMALS AND RETARDATES - DRAWING 





ability to reconstruct 



Attempt was made to assess the reconstructive memory - i.e., 

-/.se original configuration from a random assortment of geometric figures - or nor- 
mals and retardates through use of a four-factor analysis of variance. Table 3 
contains the results of this analysis. Again, normal and retardate differences ob- 
tain.. Both post hoc tests indicated that these significant differences existed on 
Che initial and the six-month reconstruction. Similarly, the replication factor 
reached significance; results set forth In Table 1 Indicate scores decreased as a 

function of time. 

Two findings in the reconstruction analyses were of interest. First, no signifi .,ant 
age differences were obtained. Younger and older subjects were equally able to per- 
form the task. Secondly, the main effect of sex approached significance at the .05 
level of confidence. Results of post hoc analyses Indicicated that no significant 
s.:x differences occurred in this taks at any of the three levels In normals or re- 
tc.rda tea. 

Tests for trends were carried out by sub-group (males and females of different ages) 
t-.c determine the best fitting function of the data. Results of these an<.ilys=i.<3 a,.e 
set forth in Table 4. Significant linear trends were obrained In nine of the twelve 
tests, indicating an Inverse relationship between time (6-month period) and reten- 

Lion. 



Discussion 

Present interest has centered on the investigation of the memory processes of nor- 
mals and retardates. Piaget and his associates have proposed that memory is not 
separate from, but an integral part of, intelltgence . A child's representation of 
the world is said to be dependent on his current level of cognitive development, 
’^-co one would expect the representations of retardates to be less mature than 

; 11 



table 3 



ANALYSIS OF VARIANHE FOR NORMALS AND RETARDATES - RECONSTRUCTION 



Source of Variation 



SS d/£ MS (N) F 



n r* w e en subjects 



A 


(Normal /Re card a te ) 


B 


(Sex) 




(Age) 


AB 




BC 

A, TJ."* 




Error 


(betvJeeti) 



45.38 


1 


241,67 


2. 11 


1 


15.91 


2.74 


2 


10.30 


1. 17 


1 


3.31 


2.97 


2 


11.15 


. 58 


2 


2. 17 


1.26 


2 


4.75 


350.94 


87 


4.02 



X-Jithin subjects 



R 
AE 
BE 
CR 
ABR 
ACR 
BSR 
A BCR 

Error (within) 



(Interval replicates) 



.83 1 

.34 1 

.66 2 

.00 1 

.18 2 

.30 2 

,04 2 

205.58 87 



132.63 56.20 * 
6.24 
2,57 
2.50 
.01 
.69 
1.12 
.17 
2.36 



•k p ^ 01 







TABLE 4 



TESTS FOR TRENDS 



ERIC 



Source 






df 


SS 


MS 


F 




normals 


16-20 


MALES 








Liacar Trend 
Do via t ion 






1 

13 


18.29 

33.71 


16.29 

2.59 


7.05 * 


Quadratic trend 
Deviation 






1 

12 


1.52 
32. 19 


1.52 

2.68 


,57 




NORMALS 


12-16 


- MALES 








Linear trend 
Deviation 






1 

19 


54,45 

37.55 


54.45 

1.98 


27.55 


Quadratic trend 
Deviation 






1 

18 


0.42 

37.13 


0.42 

2,06 


0.20 




NORM/lLS 


8-12 


- MAl^S 








I i near trend 
Deviation 






I 

15 


20.25 

32.42 


20.25 
2. 16 


9.37 ** 


Quadratic trend 
Deviation 






1 

14 


1.33 

31.08 


1.33 

2.22 


0.60 




normals 


16-20 


- females 








Linear trend 
Devia tion 






1 

9 


10.00 

26.00 


10.00 

2.89 


3.46 


Ouadratic trend 
Deviation 






1 

8 


4.80 

21.20 


4,80 

2.65 


1.81 




NORMALS 


12-16 


- FEMALES 








Linear trend 
Deviation 






1 

19 


20,00 
44 . 00 


20.00 

2.32 


8,64 


Quadratic trend 
Deviation 






1 

18 


9.60 

34.40 


9.60 

1.91 


5.02 * 




NORMALS 


8-12 


- females 








Linear trend 
Deviation 






1 

13 


22.56 

56,77 


22,56 

3.78 


5.46 


^'^nadratic trend 






1 

14 


0.02 

56,73 


0.02 
4 , 05 


0.01 



jvla tioEi 






TABLE 4 - TEST FOR TRENDS (cont.) 



Scurce 



Linear trend 
Deviation 

Quadratic trend 
Deviation 



Linear trend 
Deviation 

Quadratic trend 
Deviation 



Linear trend 
Deviation 

Quadratic trend 
Di} via t Ion 



Linear trend 
Deviation 

Quadratic Trend 
Deviation 



Linear trend 
Deviation 



Quadratic trend 
Deviation 



Linear trend 
Deviation 

Quadratic trend 
Deviation 







df 


ss 


MS 


F 


retardates 


- 16-20 


- M/iLES 










1 


60.07 


60,07 


13.96 ** 






13 


55.93 


4.30 








1 


0.02 


0.02 


0.01 






12 


55,91 


4.66 




RETARDATES 


12-16 - 


mai£S 












1 


42.05 


42.05 


12.76 






19 


62.62 


3.30 








1 


0.82 


0.82 


0.24 






18 


61.80 


3.43 




RETARDATES 


8-12 - 


males 












1 


14.06 


14.06 


3.23 






15 


65.27 


4.35 








1 


9.19 


9.19 


2.29 






14 


56.08 


4.01 




retardates 


16-20 - 


FEMALES 










1 


22.59 


22,50 


10.04 * 






9 


20. 7 


2.24 








1 


1.63 


1.63 


0.71 






8 


18.53 


2.32 




RETARDATES 


12-16 - 


females 










1 


14.45 


14.45 


5.69 * 






19 


48.22 


2.54 








1 


0.42 


0.42 


0,16 






18 


47.80 


2,66 




RETARDATBS 


8-12 - 


FEMALES 










1 


4.00 


4.00 


2,30 






15 


24,00 


1.60 








1 


3.00 


3.00 


2.30 






14 


21.00 


1.50 


. .. 



* p .05; ** P *01 
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those of the normal child of equivalent CA. Also, a direct relationship between 
age and memorability would be anticipated. Results of the present study tend to 
confirm the above hypothesis. Normals were found to be superior to retardates on 
the memory tasks- as age increased memory drawings more closely approximated the 
ori;,tnal configuration. However, in the reconstruction phase of the investigation 
no significant main effects for age were obtained, A ceiling effect may explain 
this finding: i.e., the task was equally easy for both younger and older subjects. 

The -result was anticipated since previous research had indicated that this abi lity 
was attained early in a child's life (Piaget, 1968). Thus, the current findings 
support Piaget's assertion that there are developmental stages of memory. Recon- 
structive memory systems (retrieval of information through use of cues) are devel- 
oped prior to evocative systems (operationally defined by memory drawings), 

A second hypothesis advanced by the Genevan School posits that since a child s rep- 
resentation of the world depends on his current level of cognitive development his 
memory drawings may mature as the time interval between initial and final recall 
sessions increases. This hypothesis has found general support In stucies oy Alt-- 
meyar et al. (1969) and Dahlem (1968- 1969). The reason that Ss in the present 



stsidy exhibited significant loss of memory may be that the task (drawing from 
memory without concrete cues) was too difficult for the group as a whole; i.e,, 
they had not reached a level of operations which would allow them to utilize 
Strategies necessary for successful completion of the task. The problem presented 
to the subjects required grouping and classification schemas which they may not 
have acquired. Recent research by Stephens et al. (in press) suggests that these 




processes may not be totally achieved until age 17 or above. Results of the recon- 
struction phase of the research suggests that the subjects had attained a lu-.-el of 
cognitive development wblcti allowed them to utilize schemas facilitating to t.ni.j 
task. 



Thcf results of the? present study were eomplex. The significant main effect for 
nge was supportive of recent research which asserted the developmental nature of 



metaory. In addition^ there was mild support for Piaget's proposal that memory and 
l/vel of cognitive development are related: i^e., normals* perforinance on the 

memory tasks was significantly superior to retardates*. However ^ repeated measure 
and trend analyses indicated an inverse relationship between time and recall. 

T*Tose results did not uphold earlier findings - findings that suggested that quali^ 
ty of recoil increases as a function of time. 

There is need for a more critical analysis of the relationship between memory and 
operativity. Assessment of cognitive development at the time of recall (immediate, 
one weeks ond six months) would be desirable* These analyses would determine the 
validity of the Genevan proposal that an Individual's level of cognitive develop*^ 
mcmt influences his performance in a memory experiment. 
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MEMORY AND MENTAL IFmGERY IN RETARDATES: A PILOT STUDY 
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UTROE UCTIC N 

Xncludsd la the vast amount of literature flowing from the hand of Piaget and 
his collaborators in recent years is a variety of Insightful studies dealing wi».h 
rcsmory. Piaget (1968) holds that memory is a special case of intellectual activi- 
ty, applied to reconstruction of the past rather than to knowledge of the present 
or anticipation of the future. That is, memory performance is not simply deter- 
mined ’ey one's perception or memtal image; operative scheme' or mental opeiations 
also influence the way in which a person understands and reme, ars certain con- 
figurations (Inhelder, 1969). "Operations” are defined (Inhel , 1968) as ac- 

tions - mental actions - which can be internalized and which ar reversible; for 
example, addition and subtraction are operations. A "scheme" is tho part of an 
action that Is transferable to the same situations when the reoccur or is general- 
xzahle to similar situations. Thus, operative schemes are active mentnl struc- 
c^-.res which can be modified by assimilating information from envlronmenc or flc- 
commodating to it. A visual stimulus is "decoded" in terms of a person's exist- 
ing mental structures. Memory images are linked to operational schemes which 
control the Images and dominate the model perceived. Hence, "the memory ima;./? 
is not a simple residue of the perception of the model, but rather a symbol that’ 
corresponds to the schemes of the child (Inhelder, 1969, p. 

* Graduate students at Temple University who participated in the study include; 
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Helene Gerstein 



snma thing seen ones afCer 



i-hun the „hild is esk&d to reconstruct (drnv?) 
olcpscd period of time is indicative of, and a function of, progress in opera— 
lilorifil thinUing. 



In order to test the hypothesis that the memory code depends on the indtvidunl's 



V”, lern tlons * and that this code is modified during cognitive development - depend 
*; r.g at any given moment on the person's operational level — Piaget ^1966) pre* 
^oated a group of children (CA 3-8) with a card on which had been glued 10 stick 
,-’r ranged verticnlly in order of decreasing length- The children were Instructed 
to look at the sticks closely because they would be asked to romember them later 
/^fuer oiiG week, and without again seeing the array of sticks ^ the chilaren were 
Owked to draw what they had seen- A second set of drawings was collected after 
sii: months; again the children drew from memoryi they were not presented the 
serrated sticks. A comparison of the one-week and siK-months drawings show'ed a 
74% improvement in recall after six months for the whole group, GA 3-^S; 
whcit six— month drawings were compared with one-week drawings^; 90/o improvemeiit 



occurred for those children between the ages of five and eight. These results 
wai-e confirmed in a second experiment conducted by Piaget (using a slightly more 
di'ff.ictiM arrangement of sticks), and were later replicated by Altemeyerj ^.'altoa 
and BernGy (1969). Piaget interprets these results as lending support to the 
bypetheois that the memory Image reflects the subject's assimilation bciemtis 
(the way iu which he understands the model), and that development of iSiatrites 



explain the progress of memory. 



In describing his results, Piaget s 
correctly represented the seriated 

about the correct number of sticks) 

O 

lags which showed the correct s 




tated that children In the 6-7 age ran.ge 

array of sticks (ordared by size and with 
. Subjects in the 5-6 year age range had 
erintion of sticks, but the number of stick? 



incomple t^:^ . For tho 4=^5 year group the tendency was to see the array dichot“ 
nouoly “ big mid little sticks only; for those in tho 3-4 yonr agci range drawl nj 
I'^ually consisted of a number of sticks of equal length. This system or mental 
i iiage reproduction, roughly corresponds to the development of seriation as re- 1 a ted 
nusiber ^"nneeption (Piaget, 1952; Elkind, 196B) , Piaget found three stages 
ws-m he pi'esented children with a bundle of 10 sticks of varying lengths; 

Sta^o I (global): at apprOKimate ly CA 4^ children are generally able only 

to jeriate a small number of sticks (3-4), 

S : ape 2 (intuitive representation): at appi'-OKimately CA 5, the correct 

serration can be constructed, but only after much trial and error, 

5 tcf ,0 3 (operational concept): usually at CA 6-7, the child is able to 

seriate the sticks correctly, as the relational concept involved (serintlon) 
has become internalized, and assumes the eharac teris tics of Icgical operr. 
tious , 

in r-hort, the younger child is perceptually bound to the array whereas the old‘*^r 
child operates conceptually: 'h..he h£j abstracted a principle and,,,,. can 

gvnerote the patterned array through memory of a simple rule, ratacr than through 
rr^Pfory of the whole array (Altemeyer, et al, , 1969)." 



Thus schemes or proeesaes of seriation form a ^’code" for mem orizing the o£ 

'“-tlcP. 3 , and the supposed relation bet^oecTi operative aspects of c'^gniticu i ictxenb 
or operatiois) and figurative aspects p^rceptlcLi aiid mental imagery) is main- 
tained. Tn the slx^month interval before the second drawliig was requested, tj-jse 
schernu or mental operations of serietica developed and were modified through 
spontaneous functioning as the child interacted with his environm.ent en- 

countered and handled objects of dlffereing sites), which accoi.nte foir the con- 



O ^.ervation and/or inproveinent in the represented rental image. 
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rb«? present pilot study normals and retardates were compared In their ability 
draw (reproduce) tan seriated sticks after Intervals of one week and si:- 
■■•lonths* Interest was not merely in replicating the work of Piaget with the 
'v-'riTijl sample, but in determining whether the same pattern of improvement is 
"ouod in the retarded. Research (Inhelder, 1968, Stephens, Miller & Mc-,mighlin, 
1969) has shown that the retarded undergo the same processes of development but 
a c a silver rate than normals and that the x*etarded tend to become fi:<atec at 
:ower levels of reasoning. Given this slower tempo of development, how -'ill the 
;,orardod perform on similar tasks Involving memory and mental image? To cetei-- 
mlnT' the role of physical maturation and amount of environmental interactic n in 
the area of memory, the retarded subjects were compared with normal subjecoj ) j . 
equivalent MA. It was the hypothesis that the retarded, in spite of greater 
CA's, vjould not differ significantly from normal subjects of equivalent Mi on 
the initial (one-week) memory drav.’ing, but that they would not show the same 
improvement following a six-month interval. 



■ CaTHODOLOGY 

"’ample: The sample was composed of 35 mentally retarded subjects, CA 5-13, 

MA 3-0 (determined by the Stanford-Blnet and WISC), and 35 normal subjects, CA 
ana If/. 3-6, Mentally retarded subjects were the total number of reslden - st;q_ 



at Bancroft School (Haddonfield, N. J.) and Woods School (Langaorne, ponaa.) who 
were enrolled in pre-school classes. Normal subjects were randomly drawn from 
children enrolled In pre-school programs at Newtown Friends School (Newcon, Pa.) 
and a Head-Start class at Temple University (Phlledelphlc, ?n.). 



Procedure ; 



Subjects were shown 



(individually) a card on c;bich had jlnw,^ 



the ten sticks arranged in ordar of JeccGnstng length.^ 



NO lirrlt was placed on 



f.hn Icmgth of time the children were permitted to view the card, InoUructions 

^’!>re to study the array closely because they would be questioned on it at a 

later time. One week la ter , and again at six months , memory drawings of ‘-he 
sticks were solicited from each subject. Because performance involved ranJom 

irrelevant dravJings as well as the progression from equalities to a serlation 
of two to four or more sticks reported by Piagets ^ simple one to five scoring 
system was devised: 

1 = no response (blank page) 

2 — random or irrelevant 

3 ^ some indication of aeriation 

4 “ seriation but incomplete (leas than four sticks) 

5 - correct seriation with five or more Stic IvS drawn 

luLer-i-ater reliability of .98 was obtained on scoring of drawings by two ju igas 

Pa t,! Analvals and Results : Because of the small sample size a non-parametri c 

test of significance (IJilcoxon Matched-Palrd signed-Rank Test; Runyon and Kaici: . 

1967) VJas used in comparing the performance of the two groups. The nun.oer is 

set forth In, Table 1. 

INSERT TABLE 1 



Review of these data indicates: 

_ seven of the normals who showed improvement increased by only one point 
(three Increased from '2' to '3', one from '3' to '4', and tlijee from 
'4' to '5')s one subject increased from '3' to 'S'; and one subject .•.ent 
from ' 1 ' to ' 5 ' , 

- improvement of the five retardates involved a one-point increase in each 
cose (one subject increased from '1' to '2'; one from 3 ■ - 4 . a.j-.- 
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three from * 2 * to * 3 * ) . 



- of the 12 normals who showed a decrease in performance, six reduced rheir 
score by only one point, three by two points, one by three points, and 
two by four points. 

- three of the retardates decreased by one point, five by two points, 
three by three points, and one by four points. 

- differences in performance at one week between normals and retordates 
were not significant (T-99) ; differences In performance (T=139) at the 
end of six months were significant at the .05 level (Wilcoxon Srgiied-Ranic) 



'c..-fect scores (5) on the one week drawing were obtained by 12 normals and s» 
retardates. At the end of six months, ten normals and three retardatfis scored 
perfectly. The mean scores for the total sample (35 normalR, 35 retardates) on 
th:; one-week drawings were; normals, 3.43; retardatee, 2.97, The mean scoi-.b 
at the end of six months were: normals, 3.’1; retardates, 2.37. 

Moan scores for the three age groups of normals and the three age groups of cc- 
tardates for performance at the end of one week and at the end of six months in 
preaanted in Table 2. 

INSERT TAB1£ 2 



When the Wilcoxon Signed-Rank Test is used to compare performance of normals 
and retardates at the MA 3 level statistically significant differences a ‘e . t 
found at the end of one week or at the end of six months. At MA 4 and 3 dlffe 
ences between the two groups are not slfnificant on the one-week drawing?, b.:t 
drawings by normals at the end of six months are significantly superior (.O'i; 



to those o£ retardates. 



data seem to suggest that significant improvement over time does not occur 



performance decreases in all Instances except in normals of MA 6. Al- 
though the Increase in the mean score is only .25 for normals MA 6, the minimal 
score serves to suggest that schemes which, according to Piaget, promote im- 
provement in performance are being initiated. If this is true, a stmllc.r 
study which uses subjects MA 6-8 should reveal significant improvement between 
the six to eight-year age levels. The results would confirm the findings of 
Piaget (1968) and Altemeyer, et al. (1969). What the present findings appear 
CO indicate Is that improvement does not occur prior to the development of .'m 
understanding of seriation which, as previously noted (Piaget, 1952; ElKlnu, 
1968), occurs in normals at approximately six to seven years of age. 

GU. IM/lRY 

Cignificant improvement did not occur in performance of normal or retarded 
subjects of m 3-6 when scores for drawings which occurred one week after 
viewing seriated sticks were compared with drawings at the end of six months, 
Itowever, the fact that there was slight improvement at the end of six month., 
for normal subjects of MA 6 (4.75 to 5.00) gives some indication that G.'hem ..- 
of seriation are being established. 



Despite the fact that the three groups of retardates and three groups noi- 
mals were of equal MA (MA 3, MA 4-5, MA 6) the performance of the norm.ils ex- 
ceeded that of the retardates (mean scores) on all but the M4 3 level. Thi ' 
suggests that the functioning of retardates ¥A 4 and above is net c . mperabi.;; 
to normals of equal Mil in the area of memory and mental imagery. Adaition.-d 



experience afforded by increased CA does not seem to benefit 



the perforsr.anc ” 



of the retarded in these areas. 



The mea.i scores at the three MA levels, three, f-'^ur-to- five, e.nO six, trJi'.'o-- 
^-nslatent Improvement among the norr'-als -itb in.-.raased age on bot-h o-: we.k 
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-tnd six month drawings. At one week scores £or retardates showed slight improve 
..i-mt across MA's; by comparison, retardates' drawings at the and of nix months 
vere practicaLly static* i.e,, very little or no improvement occurred iicrc.s 
tge ranges. There is the suggestion that conditions present in the mentally re- 
garded preclude the improvement noted in normals of equivalent M/.. 
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tabu: 1 

DIFFERENCES BETWEEN ONE -WEEK AND SIX -MONTH SCORES 

Itict*©3SG S c^niQ IDficrsosG 

Normals 
Re tarda tes 



9 


14 


12 


= 35 


5 


18 


12 


« 35 



TABLE 2 



SCORES ON DRAWINGS FOR NORMALS AND RETARDATES 



HA 


Sample 


N 


One-Weak Mean 


Six Month Mean 


3 


Normals 


9 


2.56 


2.11 




Retardates 


9 


2.89 


2 ^ j j 


4 oe 5 


Normals 


22 


3,50 


3.18 




Retardates 


22 


2.95 


2.40 




Normals 


4 


4.75 


5.00 




Retardates 


4 


3.25 


2.25 
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